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,QWURGXFWLRQ
:RUNLQJRQWKHKLVWRULFDODQGFXOWXUDOKHULWDJHLVDFRPSOH[WDVNDVLW LQYROYHVXQLTXHDQGH[FOXVLYHUHVRXUFHV
ZKLFKDUHFORVHO\UHODWHGWRWKHHQYLURQPHQWDQGDOVRFRQFHUQLPPHDVXUDEOHYDOXHVGHSHQGLQJRQWKHVRFLRFXOWXUDO
DWWLWXGHVRIVRFLHW\7KH\DUHDSSUHFLDWHGGLIIHUHQWO\LQWLPHDQGLQVSDFH,QWKHVHFDVHVWKHXVHLWVHOIEHFRPHVWKH
UHDVRQ IRU WKHYLWDO FRQVHUYDWLRQRI WKH DVVHW8QGHU WKRVH FLUFXPVWDQFHV LW LVYLWDO WKDW WKH UHVHDUFK IRUSRVVLEOH
FRPSURPLVHVSD\VDWWHQWLRQWRUHDVRQDEOHLQWHUYHQWLRQVDQGFRUUHFWDFWLRQVQRWLQJWKDWWKHUROHRIZLWQHVVPD\QRW
EH DOWHUHG LQ DQ\ ZD\ &RQVLGHULQJ HFRQRPLF FULWHULD DV WKH RQO\ YDOLG HYDOXDWLRQ LQGLFDWRU DQG FKRRVLQJ WR
FRQFHQWUDWHRQHFRQRPLFYDOXHVRIWHQLQYROYHVVHULRXVULVNVWRWKHDVVHWVLQTXHVWLRQVXFKDVWKHSRVVLELOLW\RIHIIHFW
RIFRQJHVWLRQRUSROOXWLRQ´7KHFRQWH[WXDOLVDWLRQRIWKHZRUNWKHLPSRUWDQFHRIWKHWLPHGXULQJWUDQVIRUPDWLRQ
SURFHVVHVWKHUDWLRQDOOHJLWLPDF\RIFKRLFHVSRVHDQXPEHURIGLIILFXOWSUREOHPVWRVROYHWKDWOHDGWRWKHQHHGWR
H[SHULPHQWZLWKQHZWRROVWRVXSSRUWGHFLVLRQPDNHUVLGHQWLI\LQJWKHPRVWVXLWDEOHXVH+LJKHVWDQG%HVWXVHWR
DVVLJQWRWKHDVVHWLQRUGHUIRULWWREHUHVWRUHGDQGDQ\LQFOXVLRQRIQHZIHDWXUHVIURPWKHHDUO\VWDJHRISODQQLQJRU
LQ WKH SUHGHVLJQ SKDVH 6DDW\   7KLV VXSSRUW V\VWHP WRRO EHFRPHV VWUDWHJLF ZKHQ XVHG LQ WKH
SURJUDPPLQJSKDVHRULQDSUHOLPLQDU\VWHSRIWKHSURMHFW
,Q WKLV YDOXDWLRQ FRQWH[W RI FRPSDWLEOH IXQFWLRQDO VROXWLRQV WKH0XOWLSOH&ULWHULD 'HFLVLRQ 0DNLQJ0&'0
PHWKRGRORJLHV5R\	%RX\VVRXDQGWKH$QDO\WLF+LHUDUFK\3URFHVV$+3LQSDUWLFXODUSOD\DVLJQLILFDQW
UROHDVWKH\DOORZWREHWDNHQLQWRDFFRXQWDOOWKHLQWULQVLFYDOXHVRIWKHDVVHWVLQTXHVWLRQERWKHFRQRPLFDQGH[WUD
HFRQRPLF7KHXVHRIWKHVHPHWKRGVFDQSURYLGHFKRLFHVWKDWDUHQRWDOZD\VEDVHGRQWKHEHVWFRVWEHQHILWUDWLREXW
IRU H[DPSOH WKDW ZKLFK RSWLPL]HV WKH TXDOLW\ RI FRQVHUYDWLRQ RU WKDW VDIHJXDUGV WKH LQWULQVLF YDOXH RI WKH DVVHW
1HVWLFz 0DFFKLDUROL 	3LSROR   $V ZHOO DV JXDUDQWHHLQJ WKH SUHVHQFH DQG WKH FODULILFDWLRQ RI GLIIHUHQW
YDOXHV WKH IRUPDOLVDWLRQRIDQHYDOXDWLRQSURFHVVFDUULHGRXW LQ WKHVH WHUPVH[SUHVVLRQRI WKHFRPPXQLW\QHHGV
DOVRDOORZVWKHFRQWURODQGWKHFRUUHVSRQGHQFHEHWZHHQJHQHUDODQGVSHFLILFFKRLFHV6LQFHWKHDVVHWLVRISDUWLFXODU
YDOXHLWLVKRZHYHUQHFHVVDU\WKDWWKHYDULRXVFULWHULDDQGZHLJKWVWDNHQRQWKHEDVLVRIWKHHYDOXDWLRQDUHVKDUHGE\
WKHFRPPXQLW\RUUDWKHUE\GLUHFWXVHUVDQGE\SRWHQWLDORUIXWXUHXVHUV
0&'0DQGWKH$QDO\WLF+LHUDUFK\3URFHVV
7KH$QDO\WLF+LHUDUFK\3URFHVV$+3DPRQJYDULRXV0&'0SURYLGHVDKLHUDUFKLFDODQDO\WLFDOPHWKRG WKDW
KDVIRXQGPDQ\DSSOLFDWLRQVLQHYDOXDWLRQRISULRULW\DQGSUHIHDVLELOLW\RIGLIIHUHQWSURMHFWV$VKHOSWHFKQLTXHVWR
WKHGHFLVLRQPDNLQJWKH$+3KDVEHHQXSWLOOQRZDSSOLHGWRDQH[WHQVLYHYDULHW\RIGHFLVLRQSUREOHPVVXFKDVWKH
VHOHFWLRQRISURMHFWVSODQQLQJSXEOLFUHVRXUFHVVXFKDVHQHUJ\DQGPHGLFDOUHVRXUFHVDQGPRUHJHQHUDOO\FRQIOLFW
DQDO\VLVDQGVWUDWHJLFSODQQLQJ&DODEUz	'HOOD6SLQDD6SHFLILFDOO\WKH$+3GHYHORSHGE\6DDW\LVXVHG
WRDFKLHYHSUHIHUHQFHVFDOHVRQWKHEDVLVRIWKHFRPSDULVRQSDLUZLVHWHFKQLTXHEHWZHHQWKHHOHPHQWVWKDWPDNHXS
WKHGHFLVLRQSUREOHPLQUHODWLRQWRDGHILQHGREMHFWLYH6DDW\8VHUVRIWKH$+3ILUVWEUHDNGRZQWKHGHFLVLRQ
SUREOHP LQWR HOHPHQWDU\ SDUWV DQG VXEVHTXHQWO\ FRPSDUH HDFK SDLU RI GDWD LQ RUGHU WR GHYHORS D SULRULWLHV VFDOH
DPRQJWKHDOWHUQDWLYHVDWHDFKOHYHORIWKHGHFRPSRVLWLRQ
2.1. Application of methodology to the case study 
7KH ZRUN EHJDQ IURP DQ H[SHULPHQW FDUULHG RXW E\ WKH0HGLWHUUDQHDQ 8QLYHUVLW\ RI 5HJJLR &DODEULD LQ WKH
GUDIWLQJRIDSUHIHDVLELOLW\VWXG\ZKLFKDWWHPSWHGWRDGGUHVVWKHFKRLFHRIWKHPRVWDSSURSULDWHLQWHQGHGXVHVRIWKH
3DOD]]R=DQLDKLVWRULFEXLOGLQJORFDWHGLQ WKHFHQWUHRI5HJJLR&DODEULD,WDO\ WKHIRUPHUKHDGTXDUWHUVRI&LYLO
(QJLQHHULQJDQGQRZWKH)DFXOW\RI/DZ
(IIHFWLYH KHOS WR WKH VWXG\ DQG VXSSRUWLQJ WKH GHFLVLRQ RI WKRVH LVVXHV LV RIIHUHG WKURXJK WKH PXOWLFULWHULD
DQDO\VLV JURXS )LJXHLUD*UHFR	(KUJRWW$PRQJ WKHP LV WKH$+3PHWKRGRORJ\ XVHG DV D WRRO WKDW FDQ
SURYLGHDQLQWHJUDWHGDSSURDFKWRWKHLVVXHRIVXVWDLQDELOLW\DVVHVVPHQWVZKLFKLQSUDFWLFDODSSOLFDWLRQWRWKHFDVH
VWXG\ LV UHSUHVHQWHG E\ WKH LGHQWLILFDWLRQ RI WKH PRVW DSSURSULDWH EHVW IXQFWLRQDO VROXWLRQV IRU 3DOD]]R
=DQL7DMDQL	0RUDQR
%DVHGRQWKHJHQHUDOREMHFWLYHFRQVHUYDWLRQDQGUHXVHRI3DOD]]R=DQLWZROHYHOVRIFULWHULDDQGIRXUDOWHUQDWLYH
XVHV ZHUH LGHQWLILHG 7R WKLV HQG DIWHU KDYLQJ VHW WKH JRDO &RQVHUYDWLRQ DQG 5HXVHRI 3DOD]]R =DQL DQG
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HYDOXDWLRQFULWHULD LQ WKLVFDVH WZRFULWHULD WKUHHDW OHYHO ,DQGILYH OHYHO ,,ZHUHHPSOR\HGDVDOWHUQDWLYHVWR,,,
OHYHOWKHIRXUDOWHUQDWLYHV
7KHKLHUDUFKLFDOVFKHPHLOOXVWUDWHGLQ)LJXUHLVRUJDQLVHGRQWZROHYHOVRIFULWHULDWKHILUVWWKURXJKWKHXVHRI
DUWLVWLFHFRQRPLFVRFLDODQGFXOWXUDOLQGLFDWRUVWULHVWRGHILQHWKHSULRULW\PDWUL[LQWKUHHGLIIHUHQWVFHQDULRVZKLOVW
WKH VHFRQG OHYHO RI FULWHULD WKURXJK FKDUDFWHULVWLF HOHPHQWV RI WKH SUREOHP DGGUHVVHV WKH FRQVWUXFWLRQ RI
DSSUHFLDWLRQPDWULFHVRIWKHFULWHULRQLQUHODWLRQWRWKHIRXUDOWHUQDWLYHV
(YDOXDWLQJWKHFRQVHUYDWLRQDQGUHXVHRI3DOD]]R=DQLWKHDSSURDFKDGRSWHGDLPHGDWDQDO\VLQJWKHYDOXHRIWKH
DVVHWIURPWKHSRLQWRIYLHZRILWVIHDWXUHV,WKDVEHHQDWWHPSWHGWRJDWKHUDQGH[SODLQEDVHGRQUHFRJQLWLRQRIWKH
HVVHQWLDOFKDUDFWHULVWLFVRIKLVWRULFDODQGDUFKLWHFWXUDOUHVRXUFHVVKRUWDJHQRWUHSHDWDEOHH[LVWHQFHRIH[WHUQDODQG
LQWDQJLEOHHIIHFWVWKHWKUHHHVVHQWLDODVSHFWVRIWKHYDOXHRIWKHDVVHWDFFRUGLQJWRWKHGHILQLWLRQRIFRPSOH[VRFLDO
YDOXH)RUWH	'H5RVVL)XVFR*LUDUG*ULOOHQ]RQL	*ULWWDQL)RUWH	*LUDUG 
$IWHU D YHU\ GLUHFW DQG HYHQ LPSOLFLW LQLWLDO VFUHHQLQJ IRXU FDVHV RI UHXVLQJ ZHUH VHHQ DV IHDVLEOH DVVHVVHG
DFFRUGLQJWRWZRFULWHULDOHYHOV7KHDVVXPSWLRQVDQGFULWHULDXVHGLQWKHHYDOXDWLRQSURFHVVUHSUHVHQWWKHV\QWKHVLV
RIDFRPSDULVRQPDGHZLWK'HOSKLW\SHSURFHGXUHVWKURXJKWKHLQWHUDFWLRQRIDSDQHORIVHOHFWHGDQGLQGHSHQGHQW
LQGLYLGXDOV H[SHUWV SULYLOHJHGZLWQHVVHV HWF 7KH\ DQRQ\PRXVO\ LQWHUDFWHG DQG DFWLYHO\ GHEDWHG WKH FRPSOH[
SUREOHP WKXV FUHDWLQJ DQ LQGHSHQGHQW FRPPXQLFDWLRQ SURFHVV 2NROL	3DZORZVNL  7KH FRPPXQLFDWLRQ
DPRQJSDUWLFLSDQWVLQWKHSDQHOKDVDOORZHGHDFKH[SHUWWRH[SUHVVWKHLUNQRZOHGJHSHUVSHFWLYHDQGRSLQLRQRQWKH
HYDOXDWLRQLVVXHDQGUHFRQVLGHUDIWHUIHHGEDFNWKHRSLQLRQH[SUHVVHGE\RWKHUV
7KHDVSHFWVRIWKHRYHUDOOYDOXHRIWKHSURSHUW\WKXVLGHQWLILHGDUHWKHIXQGDPHQWDOFRRUGLQDWHVDJDLQVWZKLFKWR
DVVHVVWKHSRVVLEOHZRUNVRIWUDQVIRUPDWLRQDQGUHXVLQJRIWKHDVVHWDQGDERYHDOOWKHHYDOXDWLRQRIDQ\UHTXLUHG
FRQYHUVLRQWRLW
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
)LJ+LHUDUFKLFDOGHFLVLRQDOVFKHPH2EMHFWLYH&ULWHULD6XEFULWHULD±$OWHUQDWLYHV
7KH(FRQRPLF9DOXH(9LVH[SUHVVHGE\WKHPRQHWDU\EHQHILWVUHVXOWLQJIURPWKHDVVHWRUUDWKHUWKHEHQHILWV
LWVKRXOGUHWXUQLQWHUPVRIRSSRUWXQLW\FRVW&DODEUz	'HOOD6SLQDE
7KH &XOWXUDO 9DOXH &9 UHSUHVHQWV WKH LQWULQVLF YDOXH´ RI WKH DVVHW QDPHO\ WKH LQFRPPHQVXUDEOH RU
TXDOLWDWLYHYDOXHV,WLVH[SUHVVHGZLWKWKHXVHRI0XOWL&ULWHULDDQDO\VLV
7KH 6RFLDO9DOXH 69 LV H[SUHVVHG LQ RUGHU WR JDWKHU DOO WKH EHQHILWV RULJLQDWHG LQ WLPH DQG VSDFH E\ WKH
FRQVHUYDWLRQXVLQJWKHGLYLVLRQDPRQJWKHGLIIHUHQWW\SHVRIXVHUV7KH6RFLDO9DOXHDVDQH[SUHVVLRQRIWKHQHHGVRI
WKHSUHVHQWSRWHQWLDODQGIXWXUHFRPPXQLW\DOVRUHIOHFWVWKRVHSRVWPDWHULDOLVWLFQHHGVWKDWPDQLIHVWWKHQHHGWR
FRQVHUYHDQGSURWHFWLWVFXOWXUDODQGKLVWRULFDOKHULWDJH
7KHVHWKUHHDVSHFWVFULWHULDUHSUHVHQWWKHIXQGDPHQWDOFRRUGLQDWHVZLWKUHVSHFWWRWKDWZKLFKPXVWEHSODFHGRQ
WKH LVVXH RI HYDOXDWLRQ RI D UHVRXUFH DQG DERYH DOO WKH HYDOXDWLRQ RI SRVVLEOH SURMHFWV IRU WUDQVIRUPLQJ LW,Q
DGGLWLRQWKH\GHILQHWKHFRPSOH[VRFLDOYDOXHRIWKHUHVRXUFHDVDZKROHRIDOOWKHEHQHILWVHFRQRPLFFXOWXUDO
DQGVRFLDOWKDWFDQEHDFKLHYHGRYHUWLPHIURPWKHDVVHWE\DOOXVHUVGLUHFWLQGLUHFWSRWHQWLDODQGIXWXUH6WDELOLW\
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LQ VRFLDO FKRLFHV DQG LQ FXOWXUDO SUHIHUHQFHVZDV HYDOXDWHG DVVXPLQJ WKUHH GLIIHUHQW VFHQDULRVZLWKLQZKLFK WKH
SULRULWLHVDVVLJQHGE\WKHFRPPXQLW\WRWKHWKUHHDVSHFWVRIWKHYDOXHDUHFKDQJHG6DDW\
,Q WKH ILUVW VFHQDULR WKH FULWHULD DUH FRQVLGHUHG WR EH RI HTXDO LPSRUWDQFH QHXWUDO VFHQDULR LQ WKH VHFRQG
FXOWXUDO DQG KLVWRULFDO DVSHFWV RI WKH DVVHW DUH SULYLOHJHG LQ WKH WKLUG VFHQDULR ILQDOO\ LW FRQVLGHUV DV PDLQ RU
SUHGRPLQDQWWKRVHHFRQRPLFDQGVRFLDODVSHFWV
$V VKRZHQ LQ WKH 7DEOH 0DWULFHV   DQG  WKH RSLQLRQV H[SUHVVHG LQ WKH FRPSDULVRQ RI WKH HOHPHQWV
FRQVLGHUHGDUHSHUIHFWO\V\PPHWULFDOEDODQFLQJHDFKRWKHUWREHWWHUHYDOXDWHWKHUHVXOWVWKDWWKLVFKRLFHDOVRUHVXOWV
IURP WKH QHXWUDO SRVLWLRQ 0DWUL[  JLYHQE\ ILUVW VFHQDULR,Q WKH ODWWHU FDVH RI FRXUVH LWZLOO EH HVSHFLDOO\ WKH
MXGJPHQWVH[SUHVVHGZLWKUHVSHFWWRWKHYDULDEOHVRIWKHVHFRQGOHYHOWRGHWHUPLQHWKHILQDOUHVXOW7KLVPDNHVWKH
SURSRVHG DSSOLFDWLRQ HYHQ PRUH LQWHUHVWLQJ DQG FKDOOHQJLQJ7KH DERYH RSHUDWLRQ DOORZV UHDVRQDEO\ UHOLDEOH
VHQVLWLYLW\DQDO\VLVRQWKHUHVXOWVRIWKHHYDOXDWLRQDQGWKHLUVWDELOLW\RYHUWLPHWREHPDGH
7DEOH3DLUZLVH&RPSDULVRQ0DWULFHVIRUWKHGHILQLWLRQRIWKHVFHQDULR
1HXWUDOVFHQDULR  &XOWXUDO+LVWRULFDOVFHQDULR (FRQRPLFVRFLDOVFHQDULR
(9 &9 69  (9 &9 69 (9 &9 69
(9     (9     (9    
&9     &9     &9    
69     69     69    
&5     &5     &5 

7KH FKRLFH RI XVHLV FRQGLWLRQHG E\ WKH UHIHUHQFH VFHQDULR DOWKRXJK DV ZLOO EH VKRZQ DW WKH HQG RI WKH
DSSOLFDWLRQ WKH UHVXOWV WHQG WR UHPDLQ UHDVRQDEO\ VWDEOH DV WKH DOWHUQDWLYHV FRQVLGHUHG VKRZ KRPRJHQHRXV
FKDUDFWHULVWLFV
)RXU GLVWLQFW SRVVLELOLWLHV RI UHXVH KDYH EHHQ HVWDEOLVKHG DV IHDVLEOH DIWHU D YHU\ GLUHFW DQG LPSOLFLWO\ LQLWLDO
VFUHHQLQJ
x 8QLYHUVLW\81YHQXHIRUWHDFKLQJDQGUHVHDUFKDFWLYLWLHVRIWKH0HGLWHUUDQHDQ8QLYHUVLW\RI5HJJLR&DODEULD
DFFHVVLEOHE\WHDFKHUVDQGQRQWHDFKLQJVWDIIDVZHOODVVWXGHQWV,QEULHIWRPDLQWDLQWKHFXUUHQWXVH
x 0XVHXP08VLWHXVHGWRKRVWH[KLELWLRQVDQGFROOHFWLRQVDVZHOODVKLVWRULFDODQGDUFKLWHFWXUDOUHFRUGV2SHQ
WRWKHSXEOLF
x 0L[HG0;WKHVSDFHFDQEHXVHGDV0XVHXPDQG8QLYHUVLW\IDFLOLWLHV
x HG7HUWLDU\VHFWRU$7UHSUHVHQWDWLYHRIILFHIRURUJDQL]DWLRQVDQGRULQVWLWXWLRQVVXFKDVWKH8QLYHUVLW\%DQNV
5HVHDUFKDQG'HYHORSPHQWHWFLQFOXGLQJWKHSRVVLELOLW\RISXEOLFXVHRIWKHDVVHW6XFKXVHLQYROYHVDUHVSHFWIXO
DQGSUHVWLJLRXVXVHRIWKHSK\VLFDOVWUXFWXUHVDQGVSDFHV
7KHVHGLIIHUHQWXVHVRIWKH3DOD]]R=DQLVSDFHDUHHYDOXDWHGRQWKHEDVLVRIILYHFKDUDFWHUL]LQJIHDVLELOLW\FULWHULD
VXEFULWHULDUHODWLQJWRWKHIHDVLELOLW\RIWKHLQWHUYHQWLRQ
x 5HODWLRQVZLWKWKH&RQWH[W5&H[SUHVVHVWKHRSSRUWXQLWLHVDQGFRQVWUDLQWVWKDWWKHORFDWLRQRIWKHDVVHWKDVLQ
UHODWLRQ WR DOWHUQDWLYH XVHV )DOOLQJ LQWR WKLV FDWHJRU\ DUH WKH LPSDFWV RQ WUDIILF DQG DFFHVVLELOLW\ OHYHOV ,Q
DGGLWLRQZHUHFRQVLGHUHGWKHODQGVFDSHDQGHQYLURQPHQWDOHOHPHQWVDQGORFDWLRQLQFOXGLQJWKHSUR[LPLW\WRWKH
:DWHUIURQWWKHUHODWLRQVKLSZLWKWKHPDLQH[SUHVVZD\VWKHWUDLQVWDWLRQDQGWKHFHQWUDOSRVLWLRQLQUHODWLRQWRWKH
XUEDQFRQWH[W
x 7RXULVW 3RWHQWLDO 73 DOORZV WKH HYDOXDWLRQ RI WKH DVVHW¶V DELOLW\ WR HQDEOH WRXULVWV DQG YLVLWRUV DQG WKXV WR
LQGLUHFWO\EULQJDQRYHUDOOEHQHILFLDOHIIHFWWRWKHORFDOHFRQRP\
x 6XSSO\ DQG 'HPDQG RI WKH VHUYLFH 6' WULHV WR HYDOXDWH RQ RQH KDQG WKH H[SOLFLW GHPDQG RI WKH ORFDO
FRPPXQLW\DQGRQWKHRWKHU WKHFXUUHQWSURYLVLRQRI WKHVHUYLFHDWDQXUEDQDQGPHWURSROLWDQOHYHO WKURXJKD
FRPSOHWHPDUNHWDQDO\VLV7KHLQGLUHFWGHPDQGRIWKHSRWHQWLDODQGIXWXUHFRPPXQLW\LVUHFRJQL]HGWKURXJKWKH
FRQVLGHUDWLRQRIWKHVRFLDODQGFXOWXUDODVSHFWVRIWKHDVVHWH[SODLQHGDWKLJKHUOHYHO
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x )XQGLQJ6RXUFHV)6WREHDFWLYDWH7KLVZLOOGHILQHWKHW\SHRIRSHUDWRUVERWKSXEOLFDQGSULYDWHLQYROYHGLQ
WKH SURPRWLRQ UHDOL]DWLRQ DQG PDQDJHPHQW SKDVH 7KH FRQVLGHUHG DOWHUQDWLYH XVHV DOORZ WKH VXFFHVV DQG
RSHUDWLRQDODQGILQDQFLDOIHDVLELOLW\RIWKHSURMHFW*XDULQL	%DWWLVWLD1HVWLFz	3LSROR
x 3K\VLFDODQGW\SRORJLFDO6DIHJXDUGLQJRIWKHDVVHWDQGLWVDUFKLWHFWXUDODQG&XOWXUDOYDOXH6&DUHDVVHVVPHQWV
WKDWHQVXUH WKDW WKHFRQVHUYDWLRQ LQWHUYHQWLRQUHVSHFW WKHKHULWDJHRI WKHDVVHWDQG LWVPDWHULDO UHPDLQV$OO WKH
WHFKQLFDOLQGLFDWRUVUHTXHVWHGE\ODZUHODWLQJWRVL]HDQGIHDWXUHVVXFKDVRYHUORDGWKDWWKHDOWHUQDWLYHXVHVPD\
UHTXLUHDUHHVVHQWLDODORQJZLWKVRPHDHVWKHWLFDQGYLVXDOFRQVWUDLQWV
7KHILYHHOHPHQWVGHVFULEHGDUHSODFHGRQWKHVHFRQGOHYHORIWKHKLHUDUFK\DQGDUHHYDOXDWHGIURPWLPHWRWLPH
DQGWKHWKUHHDVSHFWVRIHFRQRPLFVRFLDODQGFXOWXUDODQGDUWLVWLFYDOXHVH[SODLQHGLQWKHXSSHUOHYHO)LJXUH
(DFKRIWKHVHFULWHULDFRQWDLQVDPHDQLQJUHDVRQDEO\H[SOLFLWPHDVXUDEOHQRWRQO\RQQRPLQDODQGRUGLQDOVFDOHV
EXWDOVRZLWKTXDQWLWDWLYHDQGQXPHULFLQGLFDWRUV
9DOXHMXGJPHQWVZHUHJDWKHUHGIURPWKHFRPSDULVRQLQSDLUVRI WKHHOHPHQWVRI WKHVHFRQGOHYHOIRU WKHWKUHH
FULWHULDRIWKHILUVWDQGDUHVKRZQLQWKH7DEOHPDWULFHVQXPEHUDQG
7DEOH3DLUZLVH&RPSDULVRQ0DWULFHVWRWKHVXEFULWHULD
(FRQRPLF9DOXH    &XOWXUDO9DOXH   6RFLDO9DOXH   
5& 73 6' )6 6& 5& 73 6' )6 6& 5& 73 6' )6 6&
5&      5&      5&     
73      73      73     
6'      6'      6'     
)6      )6      )6     
6&      6&      6&     
&5    &5    &5   

,WLVLQWHUHVWLQJWKDWIRUWKHWKUHHGLIIHUHQWVFHQDULRVWKHHOHPHQWZLWKJUHDWHVWZHLJKWLVWKHSUHVHUYDWLRQRIWKH
YDOXHRIWKHSURSHUW\ERWKLQWKHILUVWQHXWUDOVFHQDULRDQGLQWKHWKLUGZKLFKIRFXVHVRQWKHKLVWRULFDODQGFXOWXUDO
DVSHFWV
7DEOH3UHIHUHQFHYHFWRUVIRUWKHWKUHHVFHQDULRV
6XE&ULWHULD

5HODWLRQV&RQWH[W
5&
7RXULVW3RWHQWLDO
73
6XSSO\'HPDQG
6'
)XQGLQJ6RXUFHV
)6
6DIHJXDUGLQJ
&XOWXUDO
6&
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(FRQRPLF6RFLDO
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
7KH GHWHUPLQDWLRQ RI ZHLJKWV WDNHV SODFH GXULQJ WKH LPSOHPHQWDWLRQ RI $+3,W FRPELQHV ORFDO HLJHQYHFWRUV
UHVXOWLQJIURPPDWULFHVFRQVWUXFWHGRQWKHEDVLVRIWKHHOHPHQWVRIWKHVHFRQGOHYHOZLWKWKHILQDOZHLJKWYHFWRURI
WKHHOHPHQWVRIWKHXSSHUOHYHO6DDW\
:LWKLQLQWKHHYDOXDWLRQWKHUHKDVEHHQLQFOXGHG0DWULFHVDQGUHODWLQJWRWKHHOHPHQWVRIWKHILQDO
OHYHODOWHUQDWLYHVXVHV7DEOH

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7DEOH3DLUZLVH&RPSDULVRQ0DWULFHVIRUDOWHUQDWLYHXVHV
5HODWLRQV&RQWH[W 7RXULVW3RWHQWLDO   6XSSO\'HPDQG
 81 08 0; $7  81 08 0; $7 81 08 0; $7
81     81     81    
08     08     08    
0;     0;     0;    
$7     $7     $7    
&5  &5  &5 

)XQGLQJ6RXUFHV   6DIHJXDUGLQJ&XOWXUDO
81 08 0; $7 81 08 0; $7
81     81    
08     08    
0;     0;    
$7     $7    
&5  &5 

7KH UHVXOWV RI WKH FRPSDULVRQVPDGHZLWK UHVSHFW WR WKH ILYH FULWHULD RI WKH WRS OHYHO GLIIHU GHSHQGLQJRQ WKH
VFHQDULRWRZKLFKWKH\UHIHU7DEOH7KHVWDELOLW\RI WKHUHVXOWV LQ WKHILUVWDQGVHFRQGVFHQDULRDQGWKHODFNRI
FKDQJH LQ WKH WKLUG FDQ EH UHDG DV DQ LQGLFDWLRQ RI FKRLFH LQ IDYRXU RI 0XVHXP XVH RU LQ WKH $GYDQFHG
7HUWLDU\VHFWRU,WGHILQLWHO\DSSHDUVLQDSSURSULDWHIRUWKHXVHRIWKHDVVHWDVDYHQXHIRUHGXFDWLRQDODFWLYLWLHVRIWKH
8QLYHUVLW\ZKLFKFRXOGXVHLWDVDUHSUHVHQWDWLYHDQGSUHVWLJHRIILFH$OVRZLWKUHJDUGWRWKHPL[HGGHVWLQDWLRQWKH
VWDELOLW\RIWKHUHVXOWVDOZD\VDWWKHWKLUGSODFHRIWKHUDQNLQJHOLPLQDWHWKLVFKRLFHXQGHUWKHWULSOHDUFKLWHFWXUDO
HFRQRPLFVRFLDOSURILOH7DEOH
7DEOH9HFWRUVRISUHIHUHQFHIRUWKHDOWHUQDWLYHV
$/7(51$7,9(
 8QLYHUVLW\81 0XVHXP08 0L[HG0;
$GYDQFHG7HUWLDU\
$7
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
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
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,
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
,QRUGHUWRDVVXPHDKLHUDUFKLFDOVFDOHZKLFKLVDEOHWRUHODWHWKHWKUHHVFHQDULRVDZHLJKWHGVXPPDWLRQRIWKH
WKUHHYHFWRUVREWDLQHGKDGWREHFRPSDUHGZLWKDOLVWRIYDOXHVZKLFKUHSUHVHQWVWKHFRPSOH[LW\RIWKHFKRLFH
&RQVHTXHQWO\ LWPXOWLSOLHV WKHPDWUL[IRUPHGE\ WKH WKUHHYHFWRUVUHVXOWLQJIURP, ,,DQG,,,VFHQDULRVIRU WKH
YHFWRUFRHIILFLHQWVRI7DEOH



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7DEOH2XWSXWRIWKHHYDOXDWLRQSURFHVV
  6FHQDULRV     6FHQDULRV
  , ,, ,,,     ,9
$
OWH
UQ
DW
LY
H
8QLYHUVLW\   
 



0XVHXP   
 [   

0L[HG   


$GYDQFHG
7HUWLDU\       


7KH FDOFXODWLRQ SURYLGHV DV D UHVXOW D VLQJOH YHFWRU H[SUHVVLQJ WKH KLHUDUFK\ RI FKRLFH UDQNLQJ DPRQJ WKH
YDULRXV GHVWLQDWLRQV RI DOWHUQDWLYH XVHV )LJXUH 3UREDEO\PRUH FRKHUHQWZLWK UHDOLW\ WKLV IXUWKHU GHILQLWLRQ RI
VFHQDULRLQZKLFKWKHYDOXHVH[SUHVVHGLQWKHWKUHHVFHQDULRVDUHWDNHQLQWRDFFRXQWHTXDOO\
7KH ILQDO UHVXOW VKRZV DVPRUH FRKHUHQW VROXWLRQ WKH $GYDQFHG 7HUWLDU\VHFWRU ZKLFK FRXOG EH KHOSIXO WR WKH
8QLYHUVLW\PDQDJHPHQWGXULQJWKHIHDVLELOLW\VWXG\RIWKHUHXVHSURMHFW
)URP WKHSRLQW RIYLHZRI WKHPHWKRGRORJ\ LW LV VWLOO XVHIXO WR HPSKDVL]H WKDW WKH$+3 IOH[LELOLW\ DOORZV D
SRVVLEOHDQGIUXLWIXOFROODERUDWLRQZLWKWKHSURMHFWDWWKHPHWDSURMHFWSKDVH


)LJ5DQNLQJGHVWLQDWLRQVRIDOWHUQDWLYHXVHV
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